[Effects and mechanisms of Notch signaling pathway on immune imbalance in chronic obstructive pulmonary disease].
Objective: To explore the role of Notch signaling pathway on immune imbalance in chronic obstructive pulmonary disease (COPD). Methods: Thirty BALB/c mice were randomly assigned into the healthy control group, COPD group, and COPD Gamma secretase inhibitors (GSI) group. Cigarette smoke exposure was used to establish the COPD model. T cells were enriched by filtering through nylon wool columns. The proportion of spleen-derived T-lymphocyte subsets was detected by flow cytometry. Real-time quantitative polymerase chain reaction (RT-PCR) and Western blot (WB) were used to detect the expression of splenic T cells' Notch1 and its downstream Hes1 mRNA and protein respectively. Results: The percentage of Th1, Th17 and Treg cells in CD4＋T cells of COPD mice (13.20±0.95, 10.22±0.45, 0.41±0.09)% were significantly increased compared with the healthy control group (8.07±0.44, 5.98±0.26, 0.26±0.05)%(all P<0.01). The proportion of Th1 and Th17 cells in COPD GSI group mice (9.48 ± 0.66, 7.70 ±0.39)% were significantly reduced compared with COPD group (all P<0.01). Ratio of Th1/Th2 in COPD group (18.70±4.12) was significantly increased compared with the healthy control group (12.63±1.91) (P<0.01), the percentage of Th17 and Treg in CD4＋ T cell increased 71% and 58% respectively. GSI decreased the ratios of Th1/Th2 and Th17/Treg (all P<0.01). Notch1 receptor and its downstream Hes1 mRNA expression (5.15±0.77, 1.92±0.32) and protein expression (0.85±0.04, 0.16±0.02) of COPD mice were significantly increased compared with the healthy group respectively [(1.00 ± 0.00, 1.00 ± 0.00) and (0.17±0.01, 0.09±0.01)] (all P<0.01). GSI significantly inhibited the expression of mRNA and protein in Notch1 and its downstream Hes1 (all P<0.01). Notch1 and Hes1 mRNA and protein expressions were correlated positively with Th1 and Th17 cells and negatively correlated with Th2 and Treg cells in COPD group(all P<0.05). Conclusion: In COPD mice, there was T-lymphocyte subsets imbalance, such as the increased of Th1, Th17 proinflammatory cells, Notch1 and its downstream Hes1 mRNA and protein levels were increased, and was associated with T-lymphocyte subsets imbalance. GSI could partially inhibit Notch1, Hes1 expression and Th1 and Th17 cells, and thus Notch signaling pathway was involved in the immune disorder of COPD mice.